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Abstract of JP9171952 

PROBLEM TO BE SOLVED: To enhance the 
machining accuracy of a work by suppressing 
the reflection of exposing light from the work 
side to the resist side as much as possible and 
increasing the total exposing light absorption 
efficiency of anti- reflection film thereby making 
thin the anti-reflection film sufficiently. 
SOLUTION: An anti-reflection film 5 and a 
resist 1 are formed sequentially on a work and 
then the resist 1 is subjected to selective 
exposure and development thus forming a 
resist pattern. Extinction coefficient of the anti- 
reflection film 5 at the wavelength of exposing 
light is set to prevent reflection of exposing 
light on the interface between the resist 1 and 
anti-reflection film 5 and to increase from the 
interface to resist toward the interface to work. 
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m-$m 1 ] mnm±i>zmmm. v'jx v m 

mm.mmii . lutein vtm-hw.i<r>^t. 
mm%w.^^znLxmL'&:^:^L. t^-omu^m 

Buiem 2 iOl^i, filEII 1 col^J: O t B5iB^5tS[:gl=M 

[ff *JS4 ] Btfien 1 mm^ t mm 2 c7)^<7)/j 
urn. 

(00 0 13 

mmmf^(r>vvx vn^-ymL-nmim^tz.^ 
wm.om^iim\zwth, 

[00 023 

\.Wh<r>mi\^mmFi-<r>mmmzii\^x\t. i^u 
^y^:>:^^-nzm^<mmi:imi. mmcoj^^^-y 

-y^^xmi. t-r. '^v^y^x^\-±i,zm^^tif^ 
mtfii. mw. ^mmm±i>zy,thui^xhmx\:: 

yzi-^ry^^W^izxm^l. msimzyifhUi^x 

hm^uzm. mm:mmwjxh^^^-ym 

^^h. ^(>i,zzcr>u'Jxh^'^^-yi:x-y^y-/-7X 

^bixm±izm&wzm\ixmx'hhwm. m 
ft. ^mmm^j^'v^y'f^-thztizx*). shw^sb 



[0003 3 dcoisictji^TJi, \y'Jxvn^-y<r> 
9-ym^lMi<zi5\.^X. V'Jxvn^-yff^^mh^l^ 

'jx ym^xmsLUz'vmmfz>h\,zm'\hw^'t^£-> 
tz'o. m^mm-h(om^<r>mi>zj:'yxmm^j: 

[0 0 04 3 ^fz. vi^xy^\.zmim}izni,x)m 

wimf^. ^m^. mmmzui^xhrniz^-ti^ix 

[000 5 3 ^hizii. ui^xhrnx-i.^^mmt^a 

^t^^^rf^s-atrr. ±tico!Simmm-htzib 
13. \yi^xhbmmt(omi,zmm±mmm-iiTm 
mi>tix\>^h. zcoijmxu. mutEM^±mt<^ 
mx-m uz^b u =yx v tmmmt mmx-K 
It uzmmmm\,zi:hu%mmLt m(r>Bm. 
mhrnt^bx. nmi^i^x hmi>zRm-iyt<^ 

[ 0 0 0 6 3 -^r, -Ymmm(r>^. ^mmim. 
'm^.zmhvi^x V)^'^-y<j^-^i^m^m<fz)h\iz 
\t. mmm^xn.wt%:m.\.'mmzm:th^ 

3$Jg{iI exp (-4OT:kx/A) \iZm^t>i\.h, 

d.<^\rfixt-(Tymt-k%<-fhztx\ wmum^ 

[ 0 0 0 7 3 i: ;^-c\ mmm.(r)m.\m\^-ni)^K 
vmirn^^ < fumco-mizDnit'^^ maxmco^ 

^:m<t^Zbmtb<^j:\\ m^X. Zcr>Xd^j:m 

^ummmiz^imthmi^i-^mKcmiiPiii. 

[0 0 08 3 Li)^L^j:ifi(i>. wj^hmwimmx' 
X'cr>mmminmi^tl'^'tln+ i k, n, + i ki b-t 



R= ( (n-ni ) 2 + (k-ki 
/ ( (n + ni ) 2 + (k 

i,zm\ix'^<7)m.mtim^^b vi^x vn9-v^m<r> 
^m.ii^-k%<^£ht\^o^mz%^\^. mmmz\t 

V ^ < 0*>(7)fg^ ( {fT . A. Brunner , SPIE. Vol. 1466, p 

P.297-308) il^hh<^X^^X:\mm.tSi\^ii\ iilli 
V h m\x:a^'^m&mz J; o W i^'x h MIf o 

[0010] tihcoc: t . \^^jxvmwsaMn 

^mzmtz-f^m^n'^-th(^\mm:hh. ttz. r 
m±mmmt ixu. rvX'7^mm.(r>r^'}^)vy 

ym<r>mi^nttzx\^ya-Tyymzx ^^mt^ 
m^j:KWimmm^^5 9-9344 s^t^^^K^ii 

m.-^^zmi>nmm<r>m. if 

( A = 2 4 8 n m ) f (iJitlf$*« 1 . 5*> 

A> 1 . 9 . ?f ^f^liC*-' 0 ^> 0. AW^tm' ^KHt^H 

[ 0 0 1 1 1 t^s. mmmi:mm-hwm.-^^<r) 

ff)mm^Wm^z^\t-thfz>^. m^j:Ui^x hrayr 
[00 1 2] -:tr, #IB¥4-2 34 1 0 9t-{S. ^ 

%%^^\,zmhmm!mifi 0.005 SjKi7)^B3ii-c' 
(4, mMm^-^'th^mKm}m^^b\.xn.<ts: 

[ 0 0 1 3 ] ^^C. ?ft'«f^i[*^'|g^{3/h$V^SH3Jl^ffl 
[00141 LtzifinX. mm-A-23Al09<n^ 

^x'h-^xh. mu.znmLx-\-m-\^Kmm±mm 
3St. \y=jxv\.zmhmM^%'9i^znLh^t 
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k, )2 ) -(1) 
[00 15] 

<r>mm±m^mAi:tti^^b<!Km'ox'$)h. e 
msimmmT$)i^. i^i^xhi,znti>m\nLm 
i}^^<Dyt<r>m'o^-{-^izmiirzMzii. mmm 
^rnKthimmo. ^tix'ii. mmwT^'ftoiz 

[ 0 0 1 6 ] ^^vi. ^v^RttRS±)itzJ: ^WMSMfh 

mmy)-kmx.htdh\,z. mz\mmx^-k%< 
\jxwmimm<r>ism:iz% < l i a t-rs i: . 
( 1 ) ^j; ^^utv'jx V ■ mmm^wQo^m. 

[ 0 0 1 7 ] $ (otc, mmikmi:$'mz uz^. k 

mm^i¥tLxmi^h(^t^j:i>. iti. mmm 
mmmx'(omii,z xo.i^'^x hmizmmm^ 

[0018] *I|BJ{4, Z<^Xo ^<rllffi2:#«LT^:§ 

m^m< ixRm±mi+^m<-r^zt%:-^m 

t :itih\,zX ^m\nM<DMTMB.<^'m\^Vi/x Y 
n9-ymmm.t/^<r)Vi;x vn^-ymmm^ 

[00 19] 

\,z. mmuznmhmni. msm±.i.zw3m± 
vi^xh^mm^L. v'jxvrmsimzm^. 

ym^-m^zi5\^X . Vi^xVb RltBSihJl t co^m^z 

tjtti* mmm±m<nnm&^\.zmhmmm.^^ 
mx'ff>m%^mm^th±% $ h l, t-r), mm 
mm<^mm%m ui^xht (7)mmt- (>miixm 
tmrnm^zi^-oxm^t^x 0 izB.^t^]^i^x w< 
9-ymmmx'hh. 

[00 20] ^/t, nim2\.znmi>%mi. mm. 
1 ^znm-fh^mzn\yx. mmsm<7)imm.t:\^ 
'jx vt(r>^mmi)^hWMJmt (^^mm^z^^-yxm^ 

m\zVtkthXo^£mt:'}^j:< t i^Win^WJxVJ^ 

^f-ym^umx'hh. 

[ 0 0 2 1 ] ^'^.i:. mmsiznmth^mii. ma 
xm±izmmjkm. \y=jxhimd:m^i. u'jxh 



(4) 



^iH¥9-l 7 1952 



[ 0 0 2 2 3 <is:ic. mm izmthma. 'mm 

[ 0 0 2 3 3 ^ , mm. 5 \.znm-fh wm . mim 
1 ~4 CO a *> . nfiij^mim(r>v-J:^ vf-^sf-ym^ 
i5mm\^fz^wm.<^wmmx%h. Ltzt^-^ 
T, t-f. mm\\.znmth%m<^vi^xv^^-^-y 
mm'mzii\^x\i. m\x'>f^±j.zmmm^m\^h 
m^<r>wjxYn^-ym^-nm^mm'>x\^h. 
[0 0 24] ^^x\ \y'jx\-tmm±mbmmi<z 

mx'mwiMMm±x^h±t^bL. ccogpgT' 

[ 0 0 2 5 1 $ /btc. mKm±m<7)fmmL^\yi^ 
xYt mmmt^ ^mmm t mmmi.z^'y xm±t 

(zffoT, m\nLm(r>m^\.zx o vm\,zm%%(r> 
mmm$>r>xi>. mrnitmm'c^mux. 

( 0 0 2 6 ] . \m\%m^mnMmiz^'^xm^ 

< . Kmmt:+^izm< z t tfix-^ h , htzifi-^ 
X. ±Mm^<mmzxy)Wit\sm<^niMm^m< 
WMxi^mmf^^mmwm^zij>t-hh-f. 

xvn^-ymmm^m.h^bim^tti:h . 

[0027] ti:iixm\%m:^\\.^^h-^mm\b tT 
Kmmkmmm.<n%^£hmM<nmx\iy 

wii^mk-nmx'muMHzmmm^x\^<-H'^. m 
me^^mtmx'^m?:'{f o mzmmm . ^'xco^mw^ 
(^mmm^tMzmnL^'^^ijm. mimm± 

mm^:'ffufmifmzmitco^it^wziti>ijm. m 
mm<7)m^izmm&^i:mm-thmfmzmi}{^ 
x'mi:ht:ithijmmi>mi,zm^^-^i>:itii 

[0 0 28] tti. ]yi^x h bmmmx<7)mi^jkM 
(^rmmii. max^mcr>mmimtit^x. mmm 
vrmi^miji^xcTy-if^mmmh^itx'. max^co 



nmx'hh, 

[ 0 0 2 9 ] 0 . mm±mcr)mmx(7)mmm 

i^w-izx 0 ui^x htm^m^mx'c^mm'm 

[0030] z<r)x 0 izttin. miz^mmL<^mA 
izxm^mmMiii±<7)Rm±mimwx'^ 

I., ^fc. Pf)'mM.(r>1fmii. p. H. Be r n i n 
g:Physics ofThin Film.Vo 
1. 1. PP69-121 (1963), A. E. Br 
1 1 &F. W. Spo ng : I EEE Journal 
of Quantum Electronics, V 
il. QE-14, pp487-95(1978). 
K. Ohta&H. Isida:Applied Op 
tics, Vol. 29, PPl952-1958 (l 
9 9 0) ^j:tlzm^^tiX\^i,1jmxindz tt/'X'^ 

{oo3i\ttz. mim2\<znmhwn(r>vi^x v 
j^^-ymmm^ziswcit. mmi^znm-thw^ 
tnm\.z^mthm. mmmmmmii^vi^xv 
bmmmi}^hWMx'!(>!it(^mm^z\^->xmmkzm 

[0032] zcox 0 i.zmm±.mmm^\,z^i'. 
m&m.^wm\.z^it^^h ^ 1 1;: i o . mmm 

ncr)mimmm±.'ft:itti'^x'^h. -^^o. '5^^ 
hii-cr>m(r>fzMz. Km^mmmmzLtz^ 
mmif^x'hwmuzm^ . ^mmxcnm^zi. 

^mm:ffiVi;xV\izmhb\^dmMi^:^th. UtiiiZ 

tsjDii. -^mnmti^m<^j:\'^m^^zmt'ommm^^ 

[0033] imim^znmh%mzxtiu. zcok 
mm\H^zmt:'m^j:\mmimimt^'t^<o 
x\ mmx'cr)Km^i&z:hzti:>^j:<. ^(omiX'o 
5iii(3^^-r I. z t if^mx'h h . 
[00 34] ^h\,zttz. mm3\<znmtwm\^ 

i^xh^'^^-ym^-nmi.zio^^x^i. . WMXi^hi^zR 

wsm}m^m\^hm:<^]y'jx vj-^^-ymmmiw. 
*)m->x\^^, 

[003 5] ico, mmAMi. V'JXYtm^h^ 
icOHt. m!i-mtm^%2cr)^t(r>'J^-ts:<)i^,2 

mimtmmf.zii\ih mKMmm<^mm^m 
m-hmmm:m&x'<r)nm.wmm±x'% 

$ i: t . ^ (r>fmx'<r) V VX Y^(7)^Wt<rm •) ^5111 



(5) 



#gl¥9-l 71 952 



[ 0 0 3 6 ] f^imii. n 1 <^mx *) {>mm. 

■ox. m\ix'^<^m^zx 0 ]^i^x hmi>zmm.<omh 
mti^h'oxh. mmikmm'<r>mLx\ i^'jxhm 

[0 0 37] ttz. zcoxo i,zmm±^^m'm^ 
mLmmi}^m\'^:iti}>^. mmii:mi+^i,zm<z 

MViii±mmmm'(omm'>f<im^x'i> .mim 

m 0 i-\-^izm\-t^ >r k t^xt h , 

10 0 38] LtztP-yX. ±.B^mzX OMaX^co 

jpxfii«s:i§< miim<om.'^^mmmizt> 

[0 0 3 9] ^fc. mi. ^2(D^tLx^mthmf-\ 

)V7 \ym<r>vm^n7Lfz\><r)^ sic. sin. si 

o. ivi o s i , T i N, ii-if^y'^. m^mc-^mm- 

[ 0 0 4 0 ] ^ . CI <rymm>x 0 \,zwMmmii^m. 

Wmh-^iy^£h^. ^tl(>(7)mm-:J^'y^y:/^f^X' 

y^y^m:X'^imAX'm^^tihijtmt 
Lv\ ttz. ^msmzMmmmx'ii. u^jxh 
(^wrmm^tLfzmfmmm. muxmm±^z 
m^^iifzmmmmx*)iSi<^^tLX\<^it:ibu 

•jx h (Dmr^zmfS.-^ tit:m(r>m^^mm^ ; t x\ 
ui^x h(DmTizm^^tifzm<nmmtmmx'(7)ytm. 
^mm^muxu'jx hm^i^izmaxmij-i^m 

[ 0 0 4 1 ] o^ 0 , mm±mimm-tmm(omm 
a. mm'pco^rmKm^muzi^mzx o u^jx h 
tm^±mmx'(Dm.m'^'mmi:Si!b^zi'ti 
a. J: ommzm^<^Rmm±t. ^m^tm 

h^^mm-h:itifiX'^h. 

[ 0 0 4 2 ] o^ 0 . i»*«4 \,znmth%m(r>]y~jx 
w^^-ymmm^zii\^x\i. msm3i,znmfh% 
mmm.{z^m-f^^. iMmi^^iy^mx-mmm^ 
^*<7)i5 V ^ t (7)0) ^■b^(^wMm}mk.W(Dm t/^mm 

10 0 4 3] mmzii. m i <^mm^ t^2<7)W) 



w^a)Wi-'^h^<r)^x. mmt<r>vi/xYw^<my) 

:-Z.X'^'\^k\^')a)\t. m.'\M'tt£h'^^<7)i^(r) 

m(nx\ifj:<. m^mm}izmhmm!k^(f)% 
\^wm:%\.x\^h . 

[ 0 0 4 4 ] t/c. Wim. 5 ^.znmhwm.nm'th 

^^m.<rmcimzii\^x\t. m:^ i -4 oym. 

ti-\,znm-hV'Jxvn-^-yB^-}sm:^'^^X\^h<r) 

mi:mx^i>, 

[0045] 

xmmi-^. 

commiizi^h wjx hJ^^-ym^ijmimm uzi^i^ 
X h^'^:^-y<ry-mi^-tm^mx'ht . 

[0 04 6] wimiz^^t^y'JxhmBiS.^'^^-yii. t 
Eosmim4±iz. :^~t^ym3t. m^mKm± 
mtix<D7t^'j-^)\^yytya.i&6^t^mm2t. u 

'JXhlti:m}lKimLX^j:'oX\^h. 

[0047] zzx\ :^-t'ym3tyi^v^)i^ytyi 

i.iS.-^b-tmmtizX'^x^mmmmizmmi 

r<^xoizm^^iih. 

[0 04 8] t-f. 181/15 0 0 OA {Aiity^^Xh\:i 

-A^^-r , OTIS] t ) OA 1 - s i m±',zm^^tifz 
TEosmm4±i>z:o-^^ym3^m^uz. 

yli3{iAr#H^4i-C'i/57r^ hmi:^~y'yhb 
Itz D C v/;^ h n y X A- .y ij y ^^^Srffl v ^l) d t X' 

[0049] ?g^#{iS«iajg2 5 or, E:^|4 X 1 
0-3Torr, m:)]?^Jg3. 5W/cm2 , T;P:5'y»ri 
fi4 0SCCMT'fc4. ^tJ. ic^J^jS^frTJSISSrff 
=5:-5?t;>{?-;i<y|g|cO®3fe*:iA = 248 n mt'<OlSSS 

i>T$lin=l. 7 8, f^'s^mk = 0. 68t'^l..^ 

n=l. 78. k = 0. 2AXhh. 

[0050] ^-if^yW^<^W^miWjm^z-o\^ 

xm^h. mx'0)^mRm^mixmnifzu'jx 

h t^-^^ymo)^mxcr>^t^mt:m2iZ. ij-if^y 

W)'msm^m3\.z^^ . 

[0051] m2\t*i-if^ym-kmM%(mmkir^ 

mx'hh. tsiii. ^%wmw,zmh^'m%(rmz 
m%^'\^-)td^^hi\fzmm^xii'^ . tr. *ii 
[0052] m4ii^m'M(^mmmmmt:^-rmx'h 

t-f. m3l,z^^tJ:oiz. *-;j<y£0JlJ?*<8 0 0 
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[ 0 0 5 3 ] CCT, :fl'-t:ycom^&m(^i-zib. 

0 OARl/5 2 0 ACO^^. ^-t^ym^l^ZUi^X 
h€:}gJl5 00 0ATM^BL. f^^i. [Jt«^l ] 
:^afO. l5umcr)ayi^i^h^^-)W^^-yim^ 

LTE O SK4l:li(7)Mli$: 7 5 0 0-8 5 0 0 ACOliH 
[00 54] 05{i;&--i?y|^5:ift{t^i:l=<^O. 15 

m) i<znomnxmcr>-^t^m i^Kom-^n^y^^^h 
m.ifz$'mKmi,zxh^^miio. oio/zm 

X\ fF§3EH(0. 0 15um) izm-jX\^hZbi)< 

[00 5 5] ztm. m3i)^i^i,m^iXoiz/j-t:y 

mz. ^'J-^r)Uy tyi:i^^t^m2i:(}--t:ym 
3±ICM^[?L2 2 0°CX'9 o^^l^^-^y^/^-ffo/::, 

st$s-ii6 izs^-r i 0 i>zsmLxmmifimfhb^^^ 3 

OOAtUc. 

[ 0 0 5 6 ] 116 {4;K';-9-;P7 ^ y^±fig^i:-ri.)iO 

mtm.m(r)mm^i-mx'h^. a±cr>x 0 tcn 
v\ mmm5±j.ziiii^m<^t^mm\^'j:^h\^ 

liJ?5 0 0 0 A-CXtV3-T>'i5'mJ: ^m^bfz. 
[00 57]»:tC, ^c7)J;otlJg^S^i;tl^i-'^hM'^ 

-o fc LT. n y h it^-tvmmim^^mmt h . 

0. 1 5;^tm<03y^':^'^*-;^2r^^^t-S. 
[0058] :i<ribta)mmm<r>^ yi-yyijmiz 

ym3. ^v^)uyty^±mt-tmmim\'^x 
a 0 , m^t {>iz^mM(7)mnx'$>i>fztb. vi^xv^ 

[00 59] ^com. :j^ y^y^ms^zii^'n^m.m(r> 



illOmTorr. 1. 3kW/cm2 co^f^fx >y f- 
y^^SrtfoTt. ^|J6jtlil5i7)x>y^ymtfOXg?:ia 

[0060] m7li^mtiicrmmiZ^l]y'JX h^N-^- 

-yi,zfciL. ti'mm (b) izir:tXoizui^xhi<r> 
^iJi-yi-y'/l. $^>(c|5||l (c) iz^tXoizm 

mm5^jiv^yyth. 

[ 0 0 6 1 ] ^ct\ x-yf-yi/B^o^m^coraMt 
LT. Rlt|5SjtlS5£7)x.y^y^^||Tm. 

-yn^T—^-^-m^titzi^. ^'t^^ij^tmn 
xmmm(o■mnm^zji±t)<^>^J:\^t ^ ^m<h 

I.. ^^-C. R*f(5fejh^5iOX-y^y^|^Tf^. ±1:1, 

-^t^&m:m7 ( b ) . ( c ) tcs^tJ: 0 iz^mt 

-r^i5*>. ^j^J^i:J4. Uv-'xhlcox-yf-y 

/$iTf^ftfK±l 5 X -v^yytm-^c D 1 
s Riti5s±ji 5 X -y ^ ymimmmc d 2 c7)ii5r 1 

/2l,tzhcr)i\^o. 

[0062] ±Mmm^^hi)>^ loiZ.Vi^XVtWi 

m.wM\.zii:^tmm^. :L(r>^\immm 

;<7-'tcyM3i:.-K'J^;-;i^7=ry^±^^t1-|>?S^ 

2c7)lli?{4. -en-fiXSOOA. 3 0 0At'-^IH 10 
0 A-C. X .y ^ y /*I7^ Cfc^^^Ji 0.00 
8Aemt'^§lffiffl ( 0 . Olfxm) liZhh^ttm^-i 

tz. 

[0063] R*H56±^50X-y^y/*^Tft. f^^- 

-yy^ixfzVi^T. h 1 i:Klt|J6ihJ15 2:x ./f-y^^v 
;<.^'i:tTEOSil>fbli4£7)x>y^y^^S:fT^ro7t. -e 
(7)^. 3u-y^yymW.><z\iTmm.<^R I EUa^ffl 

:>3. RFigjS^Ji-efL-fillOmTor 1. 3kW 
/cm2 . 13. 5 6MHz0^f|^TX-y^y^^S:tT-5 

tz, 

[0064] C(7)B#C7)TE 0 Sit^|:li4<7)rafLgPc7)i:@ 

{40. I e 5 umx\ m^nco-^mx'muM<r>M'i.^ 

'^^soZbti^X'^tz, mz. ±ieA-^'-xy^^-x-y^ 
icilSt. ll8lZ^-rJ:3{Z^i^'XMc7)Jl/f^4 5 0 

0-5 5 oop.(r>^x'mt^^tzm(7i^^m.<r)m 
[0065] m8ii:^mn(mmizm uv-'x hy^^^- 

yj^^:^rffi 5:®ffl L;^v! i: § (7)3 y rJ' :7 h *-;i/£7)^t^ 

i)Sr^-riiT'j)i.. lamt^^-Tiatc, ^mcomm(r> 
um^zxtm. ^ti^mmo. oi2/zmT-it#iiH 
F*i(o. 0 1 5/zm) tcJRtoTt5 0. ^>'';^MS4'T' 
tz>^. ^m-f^ [imm2 ] x^Khmmjmt lx 
8 0 0 A<7)X^-,i<y)i«o;^i^ffl(,>yiii^^|pi0(c^^^. 
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[ 0 0 6 6 ] Jar. ^^mco^mmmmm^itmm 

[0067] mz. ^mmmmizxiijm^mm-ti 
fzMz^ mkmim\'^tcitmmi>z-^\'^xmm-th. 

immi ] mmmmizmh:^-^^ymmitm 
5:^f 0 mcommt lt . liJs 5 2 o Am-^'ym 

±lzm95 000 A(r)Ui^Xh^m^ltz^l>Z-D\,^X 
Xt>l, 

[ 0 0 6 8 3 ti*, m2i)>(>mmmiiA-yi(ymmt/^ 

m±^tmmx'm Lfz%-h^mmimzxhm% 
%mMbm<^m)zi. 0 nm^td-ztz^x-h s . 

[0069] ;OB#. ViyXyi<Z^m^i>mi^<^± 
^^i}m'ytt{:i>tzib^z. Ui^xhf^lz^tl^MR 

mLm'Mzni i^ti. vvx Y<mmm\izmh-^ 

[00 70 3 \^ti*\.ti:i^t>. m^1i>hiJ-if^y(mm' 

5 20Ac7)B§, i}—^^ym.'jmm\i.2(>%k.-m\^, 

iC. TEOS^-fbMOHliS:? 5 0 0-8 5 0 0A<7)li 
mX'^it^-^tfzmcO 0. 15//mi03>:5'^h Ti-^-fW N° 

^-y<7)^mm&<7)m^t:n':>fz, 

[0071] m&^^m 5 iz^-t. -^mm}M.ii 0 . 

O20umx\tm^m{o. oi5Mm) ^mix^^ 

Mi. t-Tr^ycr)W^ifi5 20A(D^l,i:^~t^ 

y<mmm< . te o s mim^x-^mmti^m. 

{Q0 12ltfz. ^mti:^^X'ii~if^y<^m-ifS 0 

wcntmrnm-itz. 

[0073] vmm2 ] m i (7^mm<nmm.><zmh^ 

m^Ltz'^\,z-o\^xi^Kh , Mi±.mLtzms<r>i^ 

^iw,'ftz)^<^m:m:hh. 

[0 0 74] l/i^'>5.hcO)i;i^4 500 — 5 5 00 ACO 
imX'^it^^. 0. l5um<r)^y'}>^Yt^-)VJ-^9 

-y<^-^m^A<r)mm:'^'>tz, mm^ms\,z^. 
•f . V vx v'mx'^mMim^ ->x\-^htzm^ 
ij**^o. ^20nmh±%<.m'mm{Q. 015 

//m) ^mtx^^h. Mi. ii-Tf^ym^rtmS-if^o 
0A<7)B|{i|l2*^<;>3fe^${±5%i:iS<. 
^X^^Ltz^miMif^nx. hiiX\^ts:\^tz^X'hh, 

[0 0 7 5] immmm\<^mm(^mmi.zm-h\t 
mmt Lx^')^)vyiry^^^b-thmm±m<^ 
^ EST E o s m.\m±ji<zm^ uz^^kz-^\. ^x 



[00763 1 eomf^mmx^mmt^h . 

TE O smim(r>mm^t<lyi^X Vmyr^MZ^- 

th¥M^^<\,z{i. ty-^i^^h^hK 

Mmm<r)m.^v vx v t mmmt co^mxcoK 
mtim^<^mmi:nktmmi,zm.^L. muxm\^i,z 

[ 0 0 7 7 ] 1/ b fc mm±mb co^mx-c^mm 
imm±m(om^zMixtm l^c^*^09 
t.m9iiui^xht mtm±M t (r)^mx'<Dumw^^ 
ir^^)^)vy nr yi^6^t'rm(o^f}^^^j:^Kim± 
mmi>zn ixm uzmm^ntmx^ i . 
[0078] nm^^^ 2500 A&±<r>mmizm.^rtL 

tRmj±mtcDmx'<r)KSimmtA.mmx't h 

[0079] TEosm\mt\y'jxh<r)m.wmi\,zn 

\y 'JX V^^9-y<^-m^ ^M'M. Uzb^b. ^ 
tl^'tlO. 0 12/zm, 0. OlAMmX^^-rtlhtm 
mSiO. 0 15/im) l,Zhi::bmi)^r,tz, 

mmw. 1 (rymmcommt m tx v^yy^^xmrn 

lhliC0X.yf-yj/^fl-:,/it^5^^J^*-'0. 0 1 
5mT% I^WKH (0. Qltxm) ^imtXH'OmWn 

■^x-WMnwym-t^xt ^r**-? tz, 

[0080] LT. ±MLtzXo\,Zif^mcr>m(^ 

mmcomm<7)\y'jx h^-^:^-ym^umi>zxtn£. mm 
imm^^^^-t^ymzx 0 te o smwz^Jm-l 
mmmi. mmw^m^A-t^ymxmm^yi^v^ 
)vy it y^^'itt'fhwjm^mA-ifsy^uz^ 

x':^-t'ym^i^ vvx Ym^'^Kmh^ 

m.^'kmthi.o\.z\.fzm:. o^D, Vi^xY-^WM 

mm^m(^Rmm^ t.t-^-yv i^x v ij^hmuM 
^.z^tf^-yxwrnma^mx-ft 0 \.zLtz<^x\ te o 
sm\mt ui^x h(r)mmm)^zMLxmmi^^m\^ 

ts:r>tz, 

[0 08 1 3 ^tJ. if^^}^)Vyityi^%tthWM 

mmMntt^ixhtiK ^mmBm^zMm2^(^\ 

(7)mX'Mh<D^^Wz-tZtti^X^^tzib. m 
[0082] -r^ri^-^^msoj^.^coui^x h^t^-y 

x\ wjx hmm(^m. mmmcTimi'^mmizim 

t^uiy'jxh^-i^-yin^zkti^X'^ . *>oKstiig 
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[0083] ntuzx 0 , mt&f^mmxm\n:m<r)M 
c 0 0 8 4 ] ipmmimnv-Jx hy^^-ym 

XVn9-y^'^^ih^}:.-ti^X'%h. 

[ 0 0 8 5 ] . m(^%mm.2-^ s t ^coitmi 
i,zi5\^xu>xhm. mTEosm-im^x'm.uz 

-;KOiI@0. 1 5Atm(01 0%t'*>«.0. 0 15 urn 

tL. mmm<^:i^'y^y/m^z^t^^t^mm(n 
y^m^m,im%x'hho . oiumtuz. ttz.m 
msm2-5{zi5\^x\t. ^mmmmmzmw50Q 

A<OA I -Si IS±t:TEO SK'fblS. wjxhim& 
xafi/^l/-if-5tt'0. 1 5Mm<7)ay^^hTt^ 

[ 0 0 8 6 ] i , ntt(^mmmx'{> v i^x y (owm-^: 
mt^^tcmtT E o smtm>m\tso o o a-ci 
^t. TEos^m^mt^^^^ti^^iV'yxh 

<DW?.ki5 0 0 0 Afil^Lt, 

hJ-^^-ymmmi>zti\^xii. ^coKmrnt ix 
2 ^(r>mmKmikmt:mm^izn ixmm^m 

±izmm-i. 

[0087] :mm(r>mmi^zm wx vmj&^f^'^- 
y\i. TEosK^kiThic. wmjm>:.vx<ri^m 

m^m't. ^^iz^<7)±izu'jxhim(Bix^j:r>x 

[ 0 0 8 8 ] OT. m(Dmmz-?\,nmmth . t 
■f. max^ThiTEosmimi.izyirs^yi^^^ 

mttmmmi iooA-c«L32o°c-c'3i)- 
^K-^yy^ff-ofz. mis^^-^yyuz^coyt^y 

•y ^ a^^ttm^com^^^?^ = 248 nmVCO 

w.mmtfrmin--i. 72, k=o. Asx-ht. 
[0 089] iXt;. Tifv^/uytyi^^^t-tmi: 

Kii 2 5 0 Ax-m^ L 2 2 0 'cx'<-^ yy^'ii-> fz, 
^ti, r^')^)vy iiy^ij^'^ftmm<Dnmmtf\w^ 

{Jn=l. 78. k = 0. 2AX'hh, 

[0090] vj±<n-mx'm^Lfz2m<miph^j:hK 

-%X'W,%. OV^T'3ifil5rfi=V\ 0. 1 5timff)Ziy^ 



[009 1] ^fc. Jif^vv^^im/jtt-^hm^. ^ 

'j-9-;u7 y^imt^h%^(nm.<mmim,t. 

;?.hi7)JiJ?$:4 500-5 50 OA, TE0S®?itMc7) 
Sr 7 5 0 0-8 5 0 0 A(7)®HT'^Mb$ii:?t i: 

t^-ivn^-ym^m^^h^mim^x, -y^-yi/m 
m<^-^^&^m 1 oi,z7r:-r, 

[ 0 0 9 2 ] lai oi,t:^mmcr>mM(r)i''Jx h^-^i^-y 
m^yfm^m\^rz^s.x/m^^^j:^^^co=^iiai.-m^ 
itm-mx'hi>, 

imrnA ] :miimmizm-immt ix. m 
mmk Lx^o-f)iytyt:±fSi^t'rmm<r>^t: 

fz^cD^m^At^^mmi o^z^.i'. 

[0093] ^tl^fl<Dm-\iV=yX hMrt. XtiTE 

o sm3mx'<7)mm<7>±^ $7&j/Jn$ < ^ri> i d 

MkLTj)i.« mx'^t^mm. 

I1P^I^(0. 0 1 5A(m) tCJR^-:.TV^-5.i!cffltOV^ 
TtiOEP^Ts f^^im^^<^hffy\,zr>\^x\ix^i:r)t,tx 

[0 094] *KL-C. J:^Uv:J:3fc*^BJc0^2O 

OS^-fbJlJbt:, MafMk = 0. 4 6cr)y+:7 y^'Sr 
±^^i:-r-i.Jlh. f^'S«k = 0. 2 40.-Ki;^f;1^7 

\<z]^ti^nxtmm.t^w^-fh i^o\z Ltz<^x\ t e o 
sK^i:!^^ vi^x v(Dm.mnznLx^m'^\i^j:^^ 
■^^wm<7)ii\^v vx vn^ -y^'^h z. t , 

(5iB«o^3£oiiigc7)}ge) :^mmcomm^zi^iui^x 

mmximmmmi i:>tz^timm±mt:^m 

^i,zMLxmm^j:maTm±mm-?> . 
[0095] :mm<Dmmiz^hui^x hmm^^-^:^- 
y{4, TEosit^b]K±i;. m^mzmmminm (mm 

If. ^^l,Z^(r)±l,Zl^iyXhimifiLX^j:-oX\'^h. 

[0 09 6] i-r, cvDfS.mmx'^~:i<ymcr>^i: 
'€om^. mm<mni§^^zx'ommmtfrmi}^i§i 
mizx'omK^itth. m^m^n^x'hi>:i^i- 

W>'i:r;l/:fyo8iUIJt?:-e/i-f<i4 0SCCM. 8 0 

SCCM, {agj^j^ttSr?:! 3. 5 6 MH z . 2 
X 1 0-3TO r rtHSt. S^iS-g^Mia*-/^ 3 5 0 

x:tX'^z.x^UzA-^^ym(r>^im\ mm. 
:g A = 2 4 8 n mX'(nmmm9rm(omm^ffr>tzm^^ 

mi u:^-r. 

[ 0 0 9 7 ] Hi 1 {4;<?--tCy|ic7)^3fe&:^A = 248 

n mX'<Dmmm^m(r>mmm.&^it^^stmT$>^, 
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mmmmm^ izTifh z tiMmx-fihz t m 

mt^^. TEosm\:M±i>z:^-yf^ym<r>m^'if 
v\ ^~7nyf^<r>imij{^i>zui^^hmf}'hTE0sm 

imi'Zfuitf^r^xmmm.m^t^ i o izmm^wizj^ 

[0098] Hi 2{i*|ISSo«;f^l>Pi/xhA"^ 

-ym^tm^zmhiSLm^f^^mmx'hh, ^tj. 
^-^^ymmmmmummnziimitf i o o a 

/m i nX'hlo 

[0099] mimmx'mfS.^tifz:^-t^ym±iz]y 

i^^him^L. K r F Xdf V U-^~^Xm^ . O 
V^t'3SmS:firV\ 0. 1 5/imc03y:?^h*-;Un"^' 

-ym^itz. 

[0 100] l/i^'Xhc7)PlS:4 500-5 500A. 
TE O Sm^\:M<^^m^ 7500-8500 A(7)mmX 
^it^^tit^<r>t^~)Wi:?-ycO'm.^M.ttj--!r^ 

[ 0 1 0 1 ] 01 3it:^mm(omm<^i''j^ hA°:?-y 
imtmx'hi. 

imms ] mmmizMthitmit ixmnm.^: 2 
5°ci,zm&itimb 3 5 o'cizm^itimco-^tmmM. 
b^^mmisiz^t, ^ti^ticom^xcom 
m±mcr)m-ii. u'Jxhmf^. x«iTEosgt-fk)ii^ 

[ 0 1 0 2 ] *>< , ±^ t-^CcJ; d iz:^%mcom 3 CO 

i^zf^t^-^xm^mzinmimimiz^^fzcox'. mi 3 
m. TEosmit^<Dmmi,zm-h]y'jxh^^^-y(r) 

[0103] -eo^m. m^\H(o-mx'maxm<7)Mx 
^mdzttfix^^, tfz. mm±mi:mmmz 

xm. ti'^^j:<t{.mmmzthmmmLx\.^h 

ximmmmm<r)mM^mx\^hmMi. 
^ m<r)mz{,nmiznthm.i&.<r)hhmm\^x 
\^hztt^t=^ Kmm±m:mwmwM^mLLx\^h 

hJ'^^-ymmmizti\,^Xii. S i N]l$:fi£li-ri.l^ 



1, Z^(^fpX>!fX<7)&&$:^ithZtl,Zj;:'yX . fmij 

[^xim^mzji^miLti^i^s i mimm.mzfii 
tx^^j:mim±izmm±mb ixmmt. 
(0 1 043 ^mm(r)mm^zm hmm^^-^-i^- 
yti. TEosBt^bji±{3. mmzmmmm (mm 
i^m) (o^-ittimmmb ix<os i mm 

[0 105] ^-r. si^::^-y-yhtLmmm.2 5 

0°C. K^^6xl0-'Torr, ■i;^J^]K3. 5kW 
/cm2 . ryJ^rry;&'XWSa$:4 0SCCMt L?t 

&ii3t^S:g A = 2 4 8 n miznt hmmmmt^^t: 

[ 0 1 0 6 ] la 1 4{5s i , N,-, m<r>mm:^'xco^A 
i>zm-^mm&^^ = 2 4 s n m tcifri,iis®t)f*co 
si^kSrs^-fET'&s, mizxtn£m.m}!f^<^mit:m 

[ 0 1 0 7 ] -?-CT\ 1 1 ^S(SMfl;(f^<7)»i[* 
$:5 0SCCMi:L1g^Sl>f$*^'n = 2. 15. k = 
0. 9 2<7)m^AQQA0^mX'^L. ^t^\,ZA^Wi 
g^;<fxc7)8ri*5r 1 2 0 S C C M t Llt^Hlff^^^n = 

2. 0 5. k = 0. \2(7^m^:2 0Qkcr>mWX\m- 
8 0 0 0 A c^gdlPX!|^3-CS) !> T E O S g?«±tZfi^ t 

Srm^O. 1 5/im^03y^;'^;^-;^A°:$'->'$:Jg^ 
[0 108] P>''XhCOj®lf5r4 5 00~5 5 00A. 

T E o smim(7)im'k 7500-8500 AcotiHT- 

Ni-, Jlx./f-y^<jDX^cO^^gll5r01 5tc* 

[ 0 1 0 9 ] HI 5ii:^mk<mm.<7>wjx v^-^-y 

m.-ttmx'hh. 

lYcmmb ] ^m<r>mm.\.zm-hmmt lx. t)v 

■dyiix^'mk<nWA^^fi^tiA^szQ,u. 50S 

c c Mizii^s Ltz^(n-m,m^^):.^ms.m.-k 

ff)±%'^m^^<-^j:h)^o\.zWLW!c\Xlbh. 01 5T' 

0 1 '^p.xn\mizm^nx\^h^mz-o\^x\iomi. 

[ 0 1 1 0 ] *K LT . ±^L^c J: ^ (c*^B3om4c7) 

%wmmv-jxYn^-yj&m3m,zi.ti\i^ si 
'mm:wm\izm^^'^tz(r>x . 01 5ic^^tJ:p 
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[0111] ^m^. m^(o^mt\im(DMxt: 

[0112] i^mcommzi^hvi^x vm^^j^'^- 
Rhtc. mm^z'mmmw^ (mmmm) <mitth 

[0113] mr. ^mxf^y-^i^ v^^-)vmmz 

Xy^•-y^"Jy^gE&fflV^T. Si, N,., HO^H^ 
fif^o/::. ««ffliS2 5 0°C. S^exlO-'iTor 
r. m:^l&Jg3. 5kW/cm2 . r)V:iyf]X^ 
C0g!aiSr-etl-f<l4 0SCCM, BOSCCMlIiSS 

L, T^os>mmi.\izm-A^^ Kx:imk'^->fz. 

^<m^'?fX(r>n%^^X = 2 4 8 n mt'^O^SSff 
*{4gJlT*n = 2. 0 5.ji^«k = 0. 9 2T35 

[0114] WiZ. 1 5 OiCT"<.-^y/?:fi^V^'5:*^4> 
;SE*^fl'T'li^^cr)^J'H|c7)51StS:tTV\ Si, N 

mt-^io2Q^ ktx:(m%mwmmUf'^(oti. wxn 

$n = 2. 15.?fis«k = 0. 1 2i:^-7-CV^§i 
[0 1 15]^|.«l«:BgttUv:Si, N,., liiJiUx' 

T^SfllSrm^O. 1 5/zn1^03y^:?^;^-;^y^•:?-y 
S:?^^L^. ^i/'Xh(7)^^4 5 00-5 50 0A. 
TEO SK-(Ugc7)liJS& 7 5 0 0-85 0 0 AOliHt' 
^-fk^-fr^^i: #<0;i;-;l/A-:?->'<7)-t^^ijlJli: S i , 

114 <nmm.(m%m>%^w<tm 1 5 i: |pi«^:t c7)*>'# 

[ 0 1 1 6 ] *»< LT. J:^t/iJ:a{3*^B^<0lB5O 
<^l^X'^i^'J^M^. TEOSlHtlgolSJ?t;*t-rs 

}iifiX'%. ■^[^^m'mm^nzwhh^ti^x:^ 



hJ-<^-ym^-mi>z)5\^xii. ^<7)mm±Mt lx 
2 mcommmirmmk^izff Lxmrn^xwuam 

[0117] ^^mmmmiu'Jx h^m^^-^^- 
y^i. m.mm(o-s\^A 1 -s mite. mm.mzM 

I. ^(0±l,zV'Jxh^m^lX^j:-oX\>^^. 
[0118] laT. ^mRUy^ yryYx^-xam 
^\,Zr>\^XWLm-h , J-f . KJf 5 0 0 0 AC^A 1 - S 
i li±t3T i NMSr, g«#H$^4«-C'T i Sc^r^-^ >y 

^•C'f^^U^:, ^^Wi. »Mia^2 5 0'C. W.-hA 
XlO-3Torr. «:»3?^Jg3. 5W/cm2 . T/l':^' 
y8iEfi4 0SCCM, SlgS£l:5 0SCCMT'*-&, 

[ 0 1 1 9 ] iXtC. BufBll±tc^ U -9-/1-7 ^ 
is-ri.fSli&m^L, 2 2 5rT-9 0#^'^-^yr^ 

[ 0 1 2 0 ] ^CT'. T i NMfc*«c7)^li£0^^ 

xvm.zmhmmMmi^'m.m^mx.. tin 

lli:*«8illl (;KU^f;U7*y«:±j«^i:-r*l^) 

m.zn\.xf^%^\.tz^%^m \ b\z^-t. 

[ 0 1 2 1 ] @ 1 b\timmrmmz\%hvi^x v^^^ 

- yie^-nmizm^hWMmmszmh v\/xy):.^ 

X'hh. 

[ 0 1 2 2 ] ^m(nw.^im.zmhm.'m 

mz\i. ^^txurvicj; 08!)^t/iE4c7)<l&fflv% 

tz, ^fc. ^fc. ;K^;-9•;^7*y^±^^t■r^filico 

1t3gJii>f${4n=l. 78. k = 0. 24t'$>l>» 

[ 0 1 2 3 ] 0 1 612 J:il(fT i NMO)^^ 1 5 0 
A . Mi^T)^^ 4 0 0 K\iZ-ttt\tWMmt 0.3% 

« 2 0 0 A , mm)m\tA o o Atzg^^ uz. 

[0 124] P>'';?.h<7)Mii^4 5 0 0~5 5 00AC0 

^mHX:%\'c^^vvxv^^m^\^tz^^. U'Jx 
hmiz^^ Ltz$'mmizX6^^&iiO . 0 0 
AumX-ff^mSiO. 018Mm) miZh^;it.:^ 

^t^-yfz. \^'jxvbmmmt<7)mx'<rmmm 

[0125] [mm7 ] ^mmcomm^znt^imm 
ttx.Ti Nm±.izmm.^tznLxmmmm^m 

^t^X'fm 2 0 0 ACOT i A 1 - S i MJit^m 
Uz, 
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*KSJg2 5 0-C, E:»]4X 1 0-3TO r r, m:hmm 
3. 5W/cm2 , r;Wr/ysai4 0SCCM. MSSa 
47 0 SCCMt'fcl., CK^J^^^M-CmUcS i N 

m<7)um.m'(^mmm^miin=2. lo, k=o. 

0 0 3 t'Sl3tJ$:itcWL-C^BJT$>l. , 

[ 0 1 2 7 T i mt s i NJicopfco^s^^r 

iyi^:^mizmimm{:. ^^mm^^^v. sin 

10 128] 11 7{iTiN|ii:SiN|i*»/b^|>R|^ 

!>. [5lia(CJ;fL(fTiN^c7))iW$r2 0 0A, S i 
cOl^/PS: 3 0 0 A^cDB#. RSt^*^'2-4%T'@^jNi: 

if{i'eii'fa2 0 0A. 15 0Ai:L^. 
[ 0 1 2 9 ] IIStfi^^l5l«c7):^-at'iSS0 . 1 

IX. ly'JXhcr)^^45 00'-5 5 00A(r)^m^ 

Xh^mmm.\to. 02 0jum-C'fF^iEH (o. oi 

[0130} *jtw*>4>T i nm±.\.zmmk^i>ziiiL 
xmmmm\mm^uz^. \m'&<r>hhmm 
^Ltz^^tmLxm(nmmmi'h^\>^^ t m 

[ 0 1 3 1 ] *K LT. muzXo\.zi^wmm(><7) 
mm.<^mm>\y'j:^vf'i-^-ym^im.^zxtv.f. i^x 
:xvbmmmhmm\,zmhm.mmmt:. 
mm.^\iznLxmm:^L. ij^msx-ffiu^m. 

7 ty^i.mt^mm'oh^m.mmhm. 
mm\W:X'hhTi ^mwLmz<r>x\ ±ismi , m 

m^wt Lxx *)~mm^^(mm'ifoz tifix-^ 

1013 21 z(f)fzi^. RitKitM^f*^ i m<-t^ 

*l:lt§®Hl*|{clRa6l> ^ ifiX'% . 
^m^{,zm>hZtifiX'^^. 

[0133] ^iD. mi (>tmii t<^}mh'hhi)'h 
ntx'hhtK n%WL^\,znLxmmmh]Sk 

^zm\^tzijt\ mim.^[znLx^m:m. i^mm 
mx'iisim) ^\y'j:^hcr>wyizm^irzm^tit 



^x. mmmmmmiizMt^mmff)^i\:j}M^ 

[0134] Lfzifi'>x. ^wn<7^w.e<r)mmmm.<^ 
vi;xvj'^'!f-ymmim^zxix\i. mm.^\,znLx 
mim^-thm^ivi^xm^zmi. ^^^z. mar. 
mmi>z. zmxrfhmm.^izm-mmmm 
^mx^mmt uz<7)x\ mmmcofmm 

[0135] ZtHzX 0. ^ftSaSriS^S^ Ot'*^ 

-?^^Lxmm^ztmmt^j:^, ^hiz. 
ff)^b<7mm<nmm<r>\^'j:^ v/^9-ym^ijm\.ziix 

i Nmcom^(r)m^'^h'±<r>^x\ m^c^i^'j^hm 

&m<tm^^h^t:miRirz<7)x\ ^a^m^ 

i *) -mmmiz^ ot^ztt/^x-^i, 
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